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MIL-P-27408 (USAF)

31 July 1964

MILITARY SPECIFICATION

PROPELLANT, MIXED OXIDES OF -NITROGEN
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ecification covers various mixtures of oxides

1.2 Classification. Mixed oxides of nitrogen propellants shall
be of the Following deslignated compos!tions as speclfied (6.2).

{ompositions:

MON-10 - Nominal 90% N,0, and 10% NO.

MON=-25 - Nominal 752 N,0y and 25% NO.
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Tfect on date of Invftation‘?or bids or request for proposal,
th

AP Y2 mames
murree Z
MiL-P-25508 Propellant, Oxygen.
MiL~-P-27401 V*Propetlant‘Pfessurizing Agent, Nitrogen.
HiL-P-27407 Propellant Pressurlzing Agent, Hellum
MIL-T=-27730 Tape, Antiseize, Tetrafluoroethylene, with
Dispenser .
FSC 9135
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STANDARDS

Military
MIL-STD-101 Color Code for Pipelines and for Compressed
Gas Cyllinders,
MIL-STD-129 Marking for Shipment nnd Storoge.

(Cnnles of specifications, standards, draulngc 'nnd publications

b2 et TSI TmEm =

required by suppllers in connection with speclf!c procurement functions
should be obtained from the procuring activity or as directed by the
contracting officer.)

2.2 ther;publ!cations The following documents form a part of this
specification to the extent speciflied herein. Unless otherwise indicated,
the issue in effect on da:e of Invitation for bids or request for proposal
shall apply.

Department of Transportation (DOT)

kg CFR 170 Administrative procedures of the Department
of Transportat(on.
&9 CFR 171-190, Harardnuc Materials Requlations of the
b6 CFR 146, § Department of Transportat!on (For use
14 CFR 103. of alternate commercial publications see
‘ 6.8).

Department of Defense {DoD).

DSAM 4145.3; Packaging and Handling of Dangerous
Also AFM 71-h4, Materials for Transportation by Military
™ 38-250 Aircraft.

NAVAIR 15-03-500
or MCO 4145.3,

(Application for copies should be addressed to the Superintendent of
Documents, Government Printing Offlce, Washington, D.C. 20402.)

Manufacturing Chemists Association (MCA).
Manual L-1 Gulide to Procautlonary Labeling of Hazardous
Chemicals (1970).

(Application for copies should be addressed to the Manufacturing
Chemists Association, Inc., 1825 Connectlicut Avenue, N.W., Washington,
D.C. 20009.)
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American Soclety for Testing and Materials (ASTM).

Recommended Practlice

E 28-67 Indicating Which Places of Flgures .are to be
Considered Significant in Specified Limiting
Values.
Standards .

D 2276-70 Particulate Contaminant in Aviation Turbine

Fuels, Test.for

E 203-64 Water Us!ng Karl Fischer Reagent, fast for

(Application for c0p3es should be addressed to the American Soclety for

Testing and Materiais, 1916 Race Street, Phiiadeiphia, eﬁﬁsyuvaﬁ%a 15103.)

2 2.1 TYachnlcal technical assoclation specifications and

LW S TGl va d www s S TS B g
e

standards are generally ava for reference from libraries. They are
also distributed among technical groups and using Federal Agencies.

~ne
Ve

3. REQUIREMENTS

3.1 Chemical compos!tlon and physIcaI propertles. -The chemlical
compos!tion and physical propertlies of the propellants shall conform to

SRSt > LR R 8

those listed In table 1 when tested in accordance with the applicable test
me thods.

.TABLE 1. Chemical Composition and Physical Properties
Composition | ‘ Test
: RTIE<Y Paragraphs
[ _moN-10 MON-25 -
Nitrogen tetroxlide 88.8 min 73.8 min - bk,5.3
assay (NZOA) (percent 1 : ' - ' ’
by wt : §
'Nitric oxide (NO) assay | 1.0 max 26.0 max §.5.2
\ﬁé?ééﬁ; by wt) 1 18.6-min- 4---25.0 mi
Water equivalent 0.17 max 0.17 max h.S.4
(percent by wt)
Chioride (percent by 0.040 max 0.040 max k.5.5
wt) 1/ N R oo o
Particulate : 10 mg/Viter 10 mg/1iter 4.5.6

2

1/ This test need not be performed on propeiliant manufactured by the
ammonia-oxidation process.

.
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3.2 Limiting values. The following applies to all specified limits
of this speciflication, For purposes of determining conformance with these
requirements, an observed value or a calculated value shall be rounded off
"'to the nearest unit' in the last cight-hand place of figures u%ed in ex-
pressing the iimitation value, in accordance with the rounding-off method
of ASTM Recommended Practice, E 29-67, indicating which places of figures

are to be considered s!gn!f!cu 't In specified limiting values,

bsol

micron rating

3.3 Filter, A filter with a 10 nominal and 40 ut
h container to be

a
shall be Tnstalled between the manufacturer's plant an
filled for delivery.

%0
nd

3.4 Sampler. The sampler shall be a double-ended container capable of
accepting a s0U-mi sample and constructed of 300 series stainiess steel. The
valves and any outlets or welds shall also be of 300 series stainless stee!
(6.3). Samples shall be taken in accordance with 4.4.2 1.

3.5 Qualitative. The propellant shall be a homogenous |iguid when
examined vfsua"y by transmitted light in accordance wlth k.5.1.

b, QUALITY ASSURANCE PROVISIONS

b.1 Responsibility for Inspection. Unless otherwise specified in
the contract or purchase order, the suppller Is responsible for the per-
formance of all inspection reautremang; as ‘spacified herein, Except as
otherwise spacified in thé contract or order, the supplier may use his own
or any other facilities sultdble for the performance of the Inspect?on
requirements specified herein, unless disapproved by the Government, The
Government reserves the right to perform any of the inspections set forth
in the specification where such inspections are deemed necessary to assure

supplies and services conform to prescribed requirements (6.2).

§.2 Classification .of -tests.. The inspection-and testlng of the
propellants shall be classified as quality. conforuunce tests.. »

4.3 Test Conditlons. The test condit!ons are descrlbed under the ..
individual tests to which they appiy.

k.h Quality conformance tests. Quality conformance tests shall con-
sist of: .

(a) Individual tests . . . . . . v v o v . . .. h &

(b) Sampling tests . . . . . . .. .. ... ..hty

b h,1 Individual tests. The propellant shall be subjected to the
following test as descrlibed under 4.5:

£~
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. h b 2 Samnlina tacte., Tha nronsllant chall he (plnrte(_l In accordance
)wlth h:h:z ; ;n&‘slb};;;ed (as a;propriate to Compositions) to the follow-
" ing tests .as described under 4.5:
(a) MNitric oxide assay . . . . . . . . . . ... . h5.2
(b) Nitrogen tetroxide assay . . . . . . . . . . . 4.5.3
(c) Water equivalent . . . . . . . . . . . . . . . h.5.h
(d) Chloride content . . . . « . « « « + « » +» « o 8,55
(e) Particulate ... . . . . .. e e e e e . JH5.6
i.§5.2.1 Sampiing pian.
h.k.2.1.1 Lot. A lot shall consist of one of the following:
(a) The. oropeilant produced In not-more ?hag 24 consecutive hours

from a continuous process which is used to fill shipping containers directly
from the process output. A continuous process shall be the production of
product by continuous Input of raw materials and output of finished product
by one manufacturer In one plant with no change in manufacturlng conditions

matemselala

or meLsl l.l)o

(b) Thc prOpellant from !nd!vldual runs of a batch process which
‘Is used to flll shipping containers directly from the process output. A
batch process shall be the production of product by runs from single additions
of raw materials which are reacted and purified forming the product.

(c) The propellant from either or both the continuous and batch
processes which Is held in a single storage tank and subsequently withdrawn
to fill shipping containers. The product shall bs homogeneous at the time
of withdrawal and shall not be added to while being withdrawn. After each
addition to the seorage tank the contents shall constltute a separate lot.

k.h.2.1.2 Sample. A snmple shall consist of not less than 0O milli-
tta___ [_y\ _p _Tm—YYT_ PR T abtt Lo sha stoacbs snanlfla
ligers \mi) Or propeltant lw SampIes snati be LUKcn Tor the taests PS¢ sd
in . h,2, One sample shall be used for tests (a) through (d) and the other

for test (e). In the case of cyllnder sampling, both samples shall be taken
from the same cylinder. Unless otherwise specified, quallty conformance tests
shall be made of each sample of the propellant taken directly from the shipping
containers (6.2). When required, two samples shall be forwarded to a laboratory
designated by the procuring activity for subjectlion to the quality confornonce
speclfled hereln. ,

Tha m—N.r .14 nullml-rc c-lm-f.d for cmnllnﬂ ?rm

Vi v T ® Swrew e

1
each lot shall be In accordance with table ll "The first and last conta!ners

to be filled within a glven ‘lot shall be sampled. Other samples may be selected
at random. Each selected cylinder shall be thoroughly agitated immediately be-
fore sampling. The propellant from each container sampled shall constitute a

hﬁ’l u! ndare

'-0!.} A2 X
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TABLE 11, Sampling for Test
"Number of contalners Number of containers
in lot to be sampled
i i
2-8 2
9-27 3
28-64 4

L.k.2,1.4 Portable tanks, cargo tanks, and tank cars. A sample shall
be taken from each portable tank, cargo tank, or tank car.

4L.,4.2,1.5 Other containers. Unless otherwise specified, other con-
tainers of 100 gallons or less water capacity (6.2) shall be sampled in accord-
ance with 4.4.2,1.3, Contalners grester than 100 gallons water capacity shall
be sampled in accordance with &4.4,2,1 4,

b.4.2.1.6 Method of taking sample. Connect a !/k-inch stalnless steel
tube approximately | 1/2-feet In Tength to the contalner (cylinder or tank)
dip-tube valve. Fit one end of the tube with a i-inch to | 1/4-inch pipe-
thread bushing for attaching to the dip-tube valve and fit the other end with
a 1/4-inch tee. Fit one leg of the tee with a 1/k-inch needle valve for

purging and the other leg for connecting to the sampler Inlet valve, Attach

approximately 5 feet of polyethylene tubing to the purging valve to direct
the propellant fumes away from the sampling area. Apply thread tape conform-
ing to MIL=T=27730 to all thread connections, Wrap the tape under tension
starting two threads back from the end and In the direction with the male
pipe thread helix toward thread run-out. Wrap once plus an overiap of 1/2-
inch at thread run-out end., Connect the evacuated sampler to the tee at an
Inclined 45-degree. angle with the inlet valve down. Open the dip-tube valve
and the purging valve, Purge unti! approximately 2,000 m! of propellant has
been removed to clear the dip-tube, Then close the purging valve and open
the sampler inlet valve. Open the outlet valve and continue sampling untl]
liquid propellant appears. Close the sampler outlet, in-let, and dip-tube
valves, Open the purging valve to clear the sample line and disconnect the

sampler.

4.4,3 Rejection. When any sample of the propellant tested In accordance
with 4.5 falTs to conform to the requlrements specified herein, the entire lot
represented by the sample shall be rejected.

-

4,5 Test Methods.

L.5.1 Examination of product. The sample (4.4.2,1.2) shall be examined
with transmitted light to satisfy the qualitative requirements. Place 100
ml of sample in a clean, clear glass container (graduated cylinder or large
test tube), cool in an ice-bath for 10 minutes, wipe dry, and examine visually
by transmitted light from a light bulb or sunlight.

6
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h.5.2 Nitric Oxide assay. The NO content of the sample shall be

determined by the following method.

4.5.2.1 Tared sample. Evacuate and weigh to the nearest 0.001 gram (g)
a sample bomb of approximately 60-ml capacity fltted with a needle valve.
Support the sampler In a2 vertical positlon with the sample Inlet valve down
on a ring stand under a ventilated hood. Connect the bomb assembly to the

sampler and provide for purging the connecting line. With all valves closed,
open the purge and sampler valves. Purge the connecting lines until liquid
sample emerges from the vent line, then close the purging vaive. Open the

bomb assembly valve and transfer 40 to 60 g of the sampie. Ciose ail vaives
and then open the purge valve to allow purging of remaining sample from the
connecting lines. Dlsconnect the bomb assembly and flush the exposed open-
I'ng of the valve with nitrogen untll residual N, O, disappears. Reweigh ac-

g obtaln!ng the sample weight
by difference. When sample weight is below 40 g, another sample shall be
taken. Evacuation and rewelghing of the sample bomb Is unnecessary for sub-
sequent fillings.

k.5.2.2 Prcced' . Attach a rotameter with stainless steel tubing to
the reducing va of cvlinder of oxygen (0,). Connect a l ngth of 1/16-

inch stalnless steel tublng to the exlt end of the rotameter. Open the
cylinder valve and, purge residual air from the connecting lines and rotameter.
immediately attach the bomb assembly to the other end of the 1/16-inch tubing

and using the reducing vaive adjust the oxygen pressufe to jU pounds per square
- walua Placra tha hombh accembly in an lce bath

iﬁ(‘;'ﬁ (ﬁs%) C}(‘)Sé t"u‘: C‘Y‘l% luel vaive. T 1GWE LIIG URAAITWY 3P Lnv g T waawr
and maintain the temperature at approximately 32°F (0°C). Permit 0, to flow
into the sample bomb by first opening the cvltnder valve and then the bomb

valve, Occaslonally shake the bomb to hasten absorption and oxidation. Lack
of 0, flow through the rotameter indicates completion of reaction. Allow the
bomb“assembly to remain in the ice bath for 15 minutes with vaives open after

reaction has been compieted. Disconnect the bomb assembly, remove from the
bath, warm to amblent tem*erature and wipe dry. Place on a balance and cord
the weight to the nearest 0.00! g.

4,5.2.3 Calculation. The percent NO shall be calculated by the follow-
ing formulas: - ’

£\
ta} X = Dp=A
(b) y=cC-8
(c). NO, percent [y-0.003857 (z- 31 ) ] 187.5
‘ ' = = -0.15
Where: ; a
x = sample %e ght In grams.

y = 0, weight In grams.

z = volume of sample bomb in ml. Determined by difference
in weight from evacuated and water fiiled.

~4



Downloaded from http://www.everyspec.com

“MIL-P~27hk08A

A = weight of sample bomb in graﬁs.
B = weight of sample bomb plus sample in grams,

C = weight of sample bomb plus sample and 02.

b,5.2,4 Reagents and equipment. The following reagents and equipment
or their equivalent shall apply as test conditions of 4.5.2:

(a) Reagents
(1) Nitrogen, MIL-P-27401, Type |
(2) Oxygen., MiL-P-25508, Type |

(b) Equipment ,

(1) valve, needle, 1/8-inch NPT male inlet X 1/b-inch
swagelock outlet, stalnless steel.

(2) Bomb, sample, 2-inch diameter with 1/8-inch NPT
female, 302 stainless steel, 24 gauge.

(3) Stand, ring.

(4) Tubing, polyethylene, length as required.
(5) Rotameter, glass-ball, with 0 to 1.0 liter per minute
capability,

(6) Tubing, stainless steel, 1/16-inch diameter.
(7) Bath, ice.

(8) Balance,
0.1 mg accuracy.

§.5.3 Nitrogen tetroxide assay. The N,0, content shall be performed
on the oxidized B0 to 60 g NZOH sample paragfaph 4.5.2.1.

------ - - - - PR PRI Sy . o
§.5.3.1 Preparation of sample. he samplie to spproximately 32°F

amp } Cool

(0°C) with crushed fce. The cooled sample shall be introduced into a clean,
tared (1 ml) glass ampoule directly from the sempler through a 1/16-Inch stain-
less steel tube. The ampoule tip shall be Inserted into an adequate size poly-
vinyl chloride tube, approximately 6 inches long... The ampoule Is then suspended
in a 1iquid diflucrodichloromethane bath until frozen. LIift the frozen ampoule
and wrap it with a pliece of soft paper, removing the polyvinyl chloride tube.
The ampoule shall be sealed In the hot flame of a H /0 ,or equivalent, torch by
rotating at an angle. Wash, dry, and weigh the ampSu Sample sizes shall

average approximately 1.3 g where 0.5N slkall Is used.

[ad
a
)
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§.5.3.2 Procedure. The weighed, sealed ampoule shall be placed into
a heavy-walled glass stoppered Pyrex bottle, or jodine flask, containing
100 m! of water plus 20 ml of 3023 hydrogen peroxide. Chill contents in ice
water.. Lubricate the stopper with stopcock grease and insert It Into the
ground glass neck of the bottle and/or flask. The sealed ampoule shall'be
broken by vigorous shaking, keeping the stopper in place firmly. Shaking
shall be continued until all brown fumes disappear. The bottle or flask Is
returned to the ice water to keep the contents cool, and shaken from time to
time over a 15 minute period. The stopper shall be removed, rinsed off with
distilled water into the contents of the bottle or flask and replaced with an
air condenser. This assembly Is removed from the ice water and placed on a
steam bath or hot plate at moderate heat setting (approximately 120°C/250°F)
for 45 minutes. The contents shall be allowed to cool to ambient temperature.
Rinse the air condenser carefully and remove it. The broken glass of the
ampoule shall be pulverized with the flat end of a heavy glass rod. The rod
shall be rinsed with distilled water Into the bottie or flask. Add 3 - 5
drops of methyl red Indicator and titrate with 0.5N NaOH solution to the
yellow end point. A reagent blank shall be run In the same manner as the

sample, :

§.5.3.3 Calculation. The weight percent Nzoh shall be calculated by
one of the folTowing formulas: .

'MON-10, MON-25

NZOQ. percent by weight = 1.534 (A-B)
where: A = 535915- x (3.00 + 0.016 x ¥ NO)

B

percent by wt. NO_

N

normality of NaOH,
W = grams of oxidized sample in ampoule,

m! NaOH for sample.

b = m} NaOH for blank.:

k.5.3.4 Reagents and equipment. The following reagents and equipment
shall apply as test conditlons of  4,5.3. o

. i
A . [ !

(a) Reagents

(1) Sodium hydroxide solution, 0.5N: Dissolve 20 g of ACS
reagent grade, low carbonate,*NaOH in.distilied water in a 1000-ml volumetric
flask. Allow to cool and dilute to the: mark with distilled water. This solu-
tion shal) be standardized with Standard O0.5N HC} to the;methyl red end point.
Transfer 30-50 mi standard HCl1 Into a beaker from a' 100-m1 buret. Titrate the
HC! with 0.5 NaOH using the same buret after cleaning. Store the 0.5N NaOH
in a polyethylene container and insure the exclusion of carbon dioxide during
storage. :

S
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2) Distilled water

-~~~

N’
* 4
0
[ d
T
~
P

(3
distilled water,

() Hydrogen peroxide, ACS reagent grade, 30% by weight.

E (5) HC! solution, 0.5N: The 0.5N HC1 Is standardized with
primary standard grade diphenyl guanidine to the methy red end point.

(6) Diphenyl guanidine: Primary standard grade, G. F. Smith

& Co., or equivalent.

(b) Equipment
(1) Bﬁret, lOO-mi,AO.Z-ml graduation.
(2) Flask, iodine, 500-ml, heavy wall with 24/40 stopper.
(3) Ampoule, glass, I-ml capacity.
(k) Beaker, 200 to 400 ml, as availsble.
(5) Flasks, volumetric, 1000-ml capacity.

(6) ice bath.

equivalent.
(8) Glass rod.

(9) Glass air condenser, 24/h0 Qround glass end with drip tip.

k.5.k Water equivalent. The water equivalent of the sample shall be
determined by the followling procedure:

4.5.4.1 Analytical apparatus. The analytical apparatus shall be pre-
pared and assembled as shown schematically in figure 1, One side of a 2-pt
stainless steel liquid inlet valve Is connected to the three-way ball valve,
The other side of the same 2-ut valve is connected to a 12~inch X 1/&-inch

turnings or wool at each end. The copper-packed reactor Is enclosed by-a

tube furnace capable of maintaining a constant temperature batween 1112°? to
1202°F (600 to 650°C). The other end of the copper-pscked reactor Is connected
to the sample inlet line of a gas chromatograph, contalning a septum inlet:with
1/16 or 1/8-inch 0D steinless steel tubing. - The 'gas chromatograph column shall
be of sufficient length of tubing and contain a support materfa! to adequately

Q
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a minimum sensltivitv of 0,25 millivolt per microgram of water. The ref
ence and sample helium flow rates in cc/min shall be matched within 5 per-
cent. The column and detector temperatures and the helium flow rate shall
be optimized to produce sharp peaks with adequate resolution, To regenerate
tne reactor, the three-way ball vaive is connected to a2 hydrogen source.

at

s di SCOﬁﬁecteu rrom the copper reactor. Regener-
I
1 .

resolve nitrogen and water and methanol and water., The detector chall have
er-

The chromatograph column

atlon ts accomplieshed by
IIPI VIS ',

[+
.4
"
g
»
;
o
1]
®

Tine of the reactor. The detector current Is off d
because of the interrupted carrier flow., A chilled water |ine consistlng
of 1/8-inch copper tubing may be wrapped around the line between the furnace
and the septum and aiso around that portion of the liquid injection valve

-L..-._L eabe t ot Al M O~ PR D 2 B 4 R [ T R | _ s o & Lo ¢ s a . *
Lnrougn wniin tne "ZU‘! ampie will TiOw, Uead voiume must be Kept TO & mini-
muam thramahaiit tha STue tam
TIVEIE) L TVE A VH L LI Y 2LCAN,

4,5.4.2 Procedure. The oxidized sample of 4.5.2 shall be connected
to the 2-ut liquld valve of the gas chromatograph shown in figure 1, The
apparatus specified in figure 1 shall be in an operational mode ready to
analyze a 2-ut aliquot. Allow the oxldizer to flow through the valve to

eha e \ C crnsdy _ - o
the N scrubber (6.7). When a steady stream of liquid fiows, introduce
fhh l%‘ﬂllﬂf and ston tha 0 €1 ran Ranaatr tha analuecle a carand ¢ima

b Addl g VT -> \IP-’ AR A A= "zvk T IV g ne < . Lirte IS T 7:'; o PewrIIU - VI o
Determine the areas or the peak heights,

k,5.4.3 Calculation. The water equivalent shall be calculated as
follows: o -

The peak helghts or areas are averaged and the micrograms {ug) of water
determined from a callbration graph previously prepared., The water equivalent
content shall be calculated by the following formula:

ug H,0
Water equivalent, percent by wt = 2
29
Tha meaal hatlahte ~Ar arane AF tha diinllcatae miter ha ranvadiialhla wiehlia 2
UG PeOn G TYitLo W) a)casy vl LIc UUPI ratLec>y> IuotL [ @4 = ICPI VUuUuLiIvITC wi Lt <
percent. If they are not, premature sample vaporization or a contaminated
valve may be responsible for variations,

L.5.4.4 Calibration. To correct for the original water present In the
methanoi, a caiibration graph shail be prepared using allquots of a standard
methanol solution containing a known smount of water. inject tripiicate ali-
nunte Af N D .0 N bk .0 n £ .0 and N R L0 Af sha atandacd canlistlan with a
MuvLsa i Ved HAy VT BAhk, V.V &, GIIVU V.V BA VI LITS JLOlIVNQI U JVIULIVIY Wil ©
1.0-ut precision syringe into the septum inlet of the gas chromatograph.

Average the areas or the peak heights of the triolicates and subtract the

blank from each. This blank is determined first by-filling and expelling 1.0
nt of the standard solution and then Inserting the needlie through the septum of
the gas chromatograph. The heated septum inlet will vaporize a minute amount of

the residual standard soiution., Piot the corrected ug of H 0 versus the peak
halahtea Ar aran amd Ava: 2 ccmeamébh atimuyuas bhoaiiabh Sha -_!- - 2
TCIYIILe VI @ Ta anu uraw a@ S Ccurve Lrougin tne Of Ty,

4- k.5 Reagents and equipment. The following reagents and equipment
or thelr equlvalent shall apply as 2 test condition of 4.5.4:

12
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a. Reagents

(1) Hydrogen, cylln&er with requlator: Prepurified grade gas,
99.95%, 20 ppm 02 max imum.

(2) Helium, gaseous, MiL-P-27407,

3) Copper, 20-40 me
.

filings, ’‘Cupri
(k) Copper turnings: Pure, ACS reagent gradg; degreased.

(5) Standard methanol/ﬁater solution: Absolute ACS reagent
grade methanol, the water content of which shall be determlned by ASTM

P Y & N L N S U U At .a02Y_Jd ORI

Standard E zos-bu Add a sufficient, accurate amount of distiiled water to
make 500 ml /ml solution. Verify the same ASTM method or equiv-
ad

to pravent evaporation of methanol.

e e

r‘v-h

(6) Gas chromatograph!c column: Suggested columns and condl-
tions are as follows:

(a) 6 to 10 ft of 5% polyethylenegiycol on polytetra-
fluoroethylene 40-60 mesh, at 158°F (70°C).

(b) 6 to 10 ft of “Porapack Q' at 212°F (100°C).

(c) Polyhalocarbon supports, polychlorotrifiuorothylene
with polyesters or polyglycols are satisfactory.

(d) Column shall be aluminum, copper, or stainless steel.
b. Equipment

(1) Tubling: Stainless steel, 1/8-inch, and 1/16-Inch 0.D. as
required in figure 1.

(2) Cooling colls: 1/8-inch copper tubing 0.D.

(3) Cooling bath: A source of 32 to S0°F (0-10°C) chilled

!

=n
-
[

(-8

(4) Three-way valve: H_-He supply, Hoka No. 7165G2S or 7165G4S.

(5) 2-ut liguid )njectlop\#a\&e; tnternal construction of
stainless steel with polytetrafluorocthyiene Seals,

)

(6) N scrubber: N 0 clsposal shall be accompiished in
accordance withlappl?cgb)e local an%l-pollutlon laws.

(7) Gas chromatograph: A chromatograph with a thermal
conductivity detector. :

(8) Recorder: A potentiometric recorder with a 1-millivolt
span and a l-second FS response.

13
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(3) Tube-furnace: B to 12 inches long with a 1/2 to 1-1/4-
Inch bore. Switch settings (voltage)sha ! be determined with a pyrometer so |,
that it shall operate between 1112 to 1202°F (600 to 650°C). 500 to 1000
watts ls adequate.

(10) Precision syringe: 1.0-ut capac!ty syrlnge graduated
in O. oz-uz Hamilton No. 7001 N with needle. ‘

> 5 Lnlornoe. The chioride content shail be determined by the follow-

o e mmemom e

!Hg procCegure.

L.5.5.1 Procedure. Weigh the sample bomb contalning the oxidized sample
prepared in 4.5.2.2 to. the nearest 0.1g. Attach a polytetrafluoroethane tube
to the bomb and to a ‘gas washlng bottle contlln!ng 50 mt of chloride-free dis-
tilled water. Slowly flow approximately 10g (7 ml) liguld Into the gas wash
bottie. Re-weigh the sample bomb. Quantitatively transfer the contents of the

| I PRy WP -

wath h""'" “‘ 2 ‘1000-m! vo‘!umatr!' flask. Add 2-5 dr‘GﬁS vv‘ dinitrophenol and

A LA p FVWVTUI N,
and neutra”ze With concentirated ammonlia to the vellow An,:_(pg!nf Dllute to the
mark with chloride- -free distilled water and mix. Pipet a 10.0 ml aliquot into
a 25 ml volumetric flask "Add 10 mi 6f chloride-free distilled water and mix.
Prepare a reagant blank with 20 m! of chloride-free distilled water in another
25 m! volumetric flask. ‘Add exactiy 2.0 mi of the ferric ammonium sulfate re-
.npnf tn hath s2nd miv Add exact}

(o]

1.0 m! of the saturated mercuric thiocya-
nate reagent and mix. Make up to he 25-m! marke with rhlnrtn._fra. dletillad
water and mix. Placg both flasks in darkness for 15 to 30 minutes. Fill a 5-
em cell with the reagent blank and set the spectrophotometer at 0 absorbance
(IOOXT) at 460 nanometer (pm). Measure the absorbance of the sample in a S5-cm
cell at 460 nm. .The mg C1 for the aliquot Is determined from a callbration
curve of absorbance vs mg Cl ' ‘

SV WAL QI IS A

re

'4.5.5.2 Calculation. The welght percent chloride shall be calculated as
follows: '

(mg C1 from curve) x F x 100
mg sample

wt. %C1°

where F = aliquot factor (i.e. 1000/10 etc).

h S 5. 3 Calibratlon Pipet exactly 1.0, 2.0 and 4.0 m! of the dilute
standard C1 solution. into three 25-m!} volumetric flasks. Add 15 ml of chileoride-
free distiiled water. Transfer 20 m! chloride-free dls§4lied water into a

fourth 25-mi voiumetric Tiask i! a8 reagent biank. Add 2.0 mi of the ferric

» £ eoha -
ammonium sulfate reagent to all flasks., Add exactly 1.0 ml of the saturated

mércuric thlocytnate reagent and mix. Make up to the 25-ml marks with chloride-

free distilled water and mix. Place both flasks in darkness for 15 to 30 minutes.
FI1l a 5-cm cell with the reagent blank and set the spectrophotometer at 0 absor-
bance (100%T) at 460 nm. Measure the absorbance of each callibration standard in

8 5-cm cell at MQD nm. Plot the absorbances (y-axis) at 460 nm of the standards

against mg C1 (x-axls) on linear graph paper, drawing a smooth curve through

the origin,

b.5.5.4 Reagents and equlpment The following reagents and equipment
shall apply as test conditions of 4.5.5.

14
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> a. Reagents

(1) Chloride-free distilled water: The water Is considered
chloride-free if a 100 m! sample, treated with silver nitrate, shows no
turbidity during a 24-hour period, when stored in darkness.:

(2) 2,k-dinitrophenol Indicator, 0.1 wt. percent in alcohol
and water. D oo

(3) Ammonia, ACS reagent grade, 28 percent HN3.
(&) N!tric'aéld: ACS reagent gradé,‘70 percent unoz.

(5) Ferric ammonium sulfate, 0.25M; Weight 60.275 of ferric
ammonlium sulfate dodecahydrate, Fe NM, (SO.), ¢ 12H,0, ACS reagent grade,
and make up to 500 ml volume with 9M Aitric &cid. 2Ei1ter or decant after
2k hours. . .

(6) Saturated mercuric thiocyanate: Dissolve 100 mg
s

ACS reagent grade HMg{SCN), In 100 m} 95 percent athanot. Allow to

decant, and store in darkgess.

(7) Stock Standard chloride solution: Dissolve 1.649g of
dry Primary Standard grade sodium chloride in chlortde free distilled water
\./ and dilute to the mark in a 500 mi volumetric fiask. (i mi = 2,0mg Ci J.

\

/ ' (8) Dilute standard C1 solution: Dlluta 1.00 mi of reagent
(7) to the mark in a 200-m} volumetric flask with chioride-free distilled
water (I ml = 0.010 mg C! "). Use a microburet to accurately measure 1.00 mi.

b. Equipment

e-free glassware: All glassware used must be
tnsad with chloride-fres dietlllad water,

VHE LIT WifIW] TWW ) e I oms? rwe v ew

(2) Volumetric flasks, 25 ml, 100 ml, 200 ml, 500 mi, 1000 m).

(3) Volumetric p!pettes as required. -

I L

(k) Beakers, as requlred.
(5) Analytical balance, 0- 200 gm, O. l-mg sensltlvlty.

(6) 5.00-¢m spoctrophbtometer ceﬂﬁi. X

P V ’

(7) Spectrophotometer, capab!e of furnlshlng nerrow band
light between 400 to 500 nm, and capable of accepting 5.0-cm cells.

‘ (8) Ringstand and clamps, as requlred.
\T,/ \ (9) Microburet, 5.00-ml capacity.
\ (10) Gas wash bottles, 250-ml size,with or without fritted disk.

\ 15
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L.6 Preparation for delivery inspaction. The packaging and ‘marking
of the propeiiant shaii be inspected to determine compiiance with the re-
quirements of section § of this specification.-

5. PREPARATION FOR DEL!VERY

5.1 Packaging. .The product furnished under this specification Is
a hazardous material as defined and regulated by the Department of Trans-
portation (DOT) regulations. All packaging to be shipped commerclially by

any mode of transportation shall comply wlth the requirements of DOT regu-
lations 49 CFR 171-190, or DOT special permit obtained in accordsnce with

kg CFR 170.13 by the shipper in conjunction with the Commander, Headquarters
Military Traffic Management and Terminal Service, Attention: Safety Division
(MTMTS7TA Washington, D.C. 20315. All packaging to be shipped by mllitary
alr shall comply with-DSAM 4145.3 (AFM 71-4). The product shall be packaged
in conta[ners and unit quantities as speclf!ed by the procuring activity (6.2
and 6.3).

5.2 Preparation of containers. Prior to filling, the contractor shall
determine the condition of all containers to ensure that they are free from
contamination and suitable for shipment and storage. Contractor owned con-
tainers shall be cleaned and repaired by the contractor at his own expense,
Leased or Government owned containers shall be cleaned and repalired in accord-
ance with the schedule established in the contract or purchase order (6.2).

5.2.1 C(leaning and repalr. Unless otherwise specified, all containers
shall be visually Inspected Tnternally and xternally for the presence of
water, rust, scale and oil film, or other foreign matter, leakage, and physical
damage (6.2). Any physical damage which would endanger safe transportation of
the propellant shall be repaired prior to reuse. |f evidence of internal con-

tamination Is found, the container shall be recleaned by a suitable method to
remove the contamination.

5.2.2 Testing. Containers shall be hydrostatically or otherwise tested
at a frequency specified by ard in accordance with DOT requirements or as other-

wise speclf!ed by the - procuring activity.

5.2.3 Gaskets. Gaskets used to seal container openlngs shall be poly-
tetrafluoroethylene or other material compatible with the propellant and
approved for use by the procuring activity (6.2). The contractor shall assure
that all gaskets are serviceable and furnish new gaskets when necesss

that a tight seal is assured.

5.3 Filling. The filling by density, weight, pressure, temperature, or
any combination thereof shall be in accordance with DOT requirements or as
otherwise specified by the procuring activity (6.2). Containers for which the
prescribed tests have become due shall not be filled until retested.

5.4 Labeling and marking. = Each container shall be labeled and placarded
in accordance with MIL-STD-129 and established DOT requirements or DOT speclal

permit. In addition, an identification tag, precautionary label, and container
color code with name identification shall be used on each cylinder.

16

‘\\_-./



)

Downloaded from http://www.everyspec.com

MIL-P-27408A

5.4,1 ldentification tag. An identification tag impervious to cli-
matic conditTons shall be wired to the outlet port of each cylinder and
shall contain the following information: Propellant name, specification,
with revision letter, designated composition, FSN number, quantity, name
of manufacturer, name of contractor (if different from manufacturer), lot
number, and date of manufacture,

E . {

5.4.2 Precautionary label. A precautionary label prepared in accor-

dance with MEA Manual L-1 shall be applied to each cylinder (6.6).

5.h.3 Contalner color code. Each cylinder shall be color coded in
accordance with MIL-61D=-101. The exact name identification to be marked
on the outside of the cylinder shall be 'Nitrogen Oxide Mixture''. Any

"other name identificatlion shall be obliterated by removing or overpainting.

6. NOTES

Thl; spcttoﬁ contains nonmjndétory provisions only to assist both
the contractor and buyer In the.proper understanding and utilization of this
specification. ’ '

6.1 -ntended use. The propellants described by this specification

‘are Intended for use as oxidlzers in rocket engines.

6.2 Ordering data. Purchasers should exercise any desired options
offered hereln, and procurement documents should specify the following:

~6..'2.1 Procurement requirements.

(a) Tlt‘e,~ﬁumber, composition, and date of this specification
(1.2).

(b) Hethod‘df‘shipment, type and'capaclty of contalners (5.1
and 6.3). A

/ {c) When other than quantity by weight in pounds (avoirdupols),
state filling requirement (5.3). :

(d) When ins?gctlon requirements are to be performed by other
than the supplier (4.1). ' : ,

. (e) When waiver of quality conformance tests on each saﬁple
Is granted(h.4.2.1.2).

. (f) Uh;n‘Unugagl contalners are to be used and sampléd other
than as specified (h.4.2.1.5). ‘ ‘ B

(g) When cléaﬁlng ahd_feﬁilr schedule is required for ieased
or Government owned contalners (5.2).

17
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(h) - When cleaning and repalr provisions are other than as
specified (5.2.1).

( ) (1) When hydrostatic test frequency Is other than as specified
5.2,2). :

(j) when approval of gasket material is required (5.2.3).

6.2,2 Contract data requirements. Data conforming to Data |tem
Description DI-T-138-1, Quality Conformance Test Reports (Fuels), is a re-
quirement for delivery In connection with this specification. The data Item
will be specified for delivery on the DD Form 1423, In addition to the copies
required by the procuring actlvity, one copy of each report should be addressed
to AFRPL (D0ZS), Edwards, CA 93523.

6.3 Containers. As of the date of this specification, the following
listed containers are considered acceptable for military use and are approved
for mixed oxides of nitrogen by DOT regulations as specifled in 49 CFR 173.338,
or DOT special permits as stated, or require action to obtain special permit as

stated.

(s) Sample quantities should be shipped In cy!inders conforming
to MIL-C-83690, Type X, Style 1, High Pressure, Special permit required for
these cylinders,

(b) Cylinders of specifications DOT 3A480, 3AA480, or individua )
cylinders of DOT 106A500. ’

: (c) Tank cars of specifications DOT 106A500 or 106A500-X, or
105A500-W (with speclal requirements).

(d) cargo tanks require action to obtain special permit.

6.4 pefinitions,

(a) Particulate - The undissolved sollds retained on a lO-mIcron
ftlter membrane

‘ (b) Slngle-phased liquld - A single-phased liquld is devoid of
any visible foreign llquid but may contain solid materio! as permitted within
this spcclflcatlon.

6.5 Highway safety. To promote safety in the transportation of propel-

. lants In interstate commerce by motor vehicle, each product contractor or shipper
should assure (and provide 1f necessary) that each driver possesses an MCA Chem-
Card-Transporsation Emergency Guide No. CC-1. A complete manual of cards or the
indiyidual cards are avallable from the Manufacturing Chemists' Assoclation, 1825
Connecticut Avenue, N.W., Washington, D.C. 20009.

18 )
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> 6.6 Precautionary labels. Precautionary labels are prepared in
tcordance with MCA Manual L-1. For those propellants which do not have
speclr!cally prescribea iabeis, the principies for the preparation of the
labels are used.  There does not have to be exact agreement between labels

from different sources as long as the intant of the manua! is complied with.

6.7 Poedlution control. U.S. Publlc Laws dictate increased effort
to Improve air, land, and water pollution control of toxic propellant vapors,
Jeaks, spills, and dtsposal during all phases of manufacture, transfer,
storage, and transportation operations. The manufacturer/ suppliar Is en-
jolned to approach the approprlate pollutlon control district to mutually re-
solve all problem areas, and to develop adequate control and disposal methods

for situations which are likely to develop in any of the phases.

6.8 Alternate publications. The following commercial publications may
be used in Ileu of or in conjunction with 49 CFR 171-190, 46 CFR 146, and
14 CFR 103 as appropriate as the content Is identical or in the case of air-

lines s supplementary.

(a) Agent R. M. Graziano Tariff No. 23, Hazardous Materials

Regulations of the Department of Transportation. Available from Association

of American Railroads. Bureau of Explosives, 63 Vesey Street, New York,
N.Y. 10007.

\ (b) Agent Fruend's Tariff, Hazardous Materials Regulations of the

| . PP R

= fepartment of Transportation. Avaiiabie from American Trucking Assoclation,
Jc., 1616 P Street, N.W.,Washington, D.C. 20036, -

(c) Tariff 6D, Transportation of Restricted Articles by Alr.
Available from Alrline Tarlff Publishers, Inc., 1825 K Street, N. H.,
Washington, D.C. 20006.
Custodians: ' : » . Prcp.ring_Activltyé
Army - MI - - Alr Force = 12
[ Navy - AS |

Alr Force - 12

Review Activities: Other Agency !Interest:
Alr Force - 19,68, 70 NASA

Army - M|

Navy - AS : Project No. 9135-0036
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